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Solution by the PROPOSES. 

The probable error for a, =r)/a; for 6, ry'b; for c, r\/c. 
.•. Error of volume in length— bcry'a. 

Error of volume in width--aerj/6. 

Error of volume in thickness —abr^/c. 
The probable error of volume— square root of the sum of the squares of 
these three errors. 

.-. Probable error^yMaWc- +0*^* +a*Vc)r' ! ]=r l /[abc(ab + ac + 6c)]. 



MISCELLANEOUS. 
124. Proposed by J. W. YOUNG, Graduate Student, Cornell University. Ithaca, N. Y. 

Prove that the general value of 0, which satisfies the equation 

(eos0 + »'sin0)(cos20-|-isin20)....to n factors=l is — p- ; 

where m is any integer (t=j/ — 1). 

Solution by G. W. GREENWOOD. A. M., McKendree College, Lebanon. 111.; LON C. WALKER. A. M.. Leland 
Stanford Jr. University, Cal.. and J. SCHEFFER. A. M„ Hagerstown, Md. 

l=(cose+tsine)(cos2tfH-isin20)....(cosntf + i'sinne)=(cosO+tsinfl) 1 + 2 +- ■+* 
=(cos<?+Jsintf)S[»(» +1 >l =cos T - — \-t sin — ±— J— ±—. 



■=2w-, where m is any integer; i. e. 0=- 



2 ' ~' " vve " ' n (m+1)- 

Also solved by O. B. M. ZERR. 

12S. Proposed by F. P. MATZ. Sc. D., Ph. D.. Professor of Mathematics and Astronomy in Defiance College, 
Defiance. Ohio. 

Assume m=nt-\-t — w, thus giving v—m~{-esir\v as the relation connecting 
the mean and eccentric anomalies, then express x=acosi', t/=6sini>, and r-=a(l — 
ecosr) by a Fourier series in terms of m. 

Solution by G. B. M. ZEER. A. M.. Ph. D.. Professor of Chemistry and Physics, The Temple College. Phila- 
delphia, Pa. 

If y, =z^-xcp((y), we get by Lagrange's Theorem, 

Ay,)=/(0+**(*y<0 + -^ 2 - -^{lXOI'/XO} + r2 -3 (-|) 2 {I>(*)] 3 /(*)} + 

etc., etc. 
From u— w» + esinf, #,=t', 3=>w, *=e, <p(y) = sinr. 
Now /(f) =w and/(r) =1. 
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.-. y j =zJ t -zsinz + -jj-^(sm*z)+jjj{-^) (sin*e) + etc. 

, x s d fl—ms2z\ x 3 { d \ 2 f Ssim—smSz \ 
,.y^z +xsmz+ —-[-^—) +1 -^[-) [ 5 J 

+ tot Ks) ( er 1 — )+ ete - 

=z-j-xsmz-j-ix ! sin22+4* 3 (3sin3z— sinz) . 

.•. v=m-\-esmm-\-£e !! sm2m -r-£e 3 (3sin3m — sinw) 

+ Je 4 (2sin4»w— sin2m)+ ete. =m-{-esmv. 

.-. sint>==sin»t + £esin2m f-|e 2 (3sin3m— sinm) -)-{e* (2sin4m — sin2m) fete. 

To develop (1— fcosu) in terms of m : Let/(y, )=1 — ecosy, ,/'(yi ) z =esmy t . 

x 2 d 
.-. 1— ecosyj=(l— eeosz)-\-xsmz(esinz) + (sin s z.esiaz) -f ete. 

Pel-forming the operations as before we get after substituting v for y, , *» 
for e, e for x, 

1 — ecosr— 1 — ecoswt + £e 2 (1 — eos2m) + £e 3 (3eosm — 3cos3m) 

4-|e 4 (cos4w— cos2j»)-(- etc. 

.-. eosf=cosm+Je(cos2m— l)4-(3e 2 /8)(cos3m— cosmi) 

+Je 3 (cos2»i — cos4m) + ete. 

. • . sint)=4 sinm + Bsin2w + <7sin3m + Dsin4m -f . . . . 

cost)=— ie+^ ] cosm+B,cos2»t+OjCOs3m+D 1 cos4»t4-...- 

where A, B, G, D, ....A,, 2? u 0, , D u .... are each a series in powers of e. 

.-. a:=acost>= — Jae+aA 1 cos»«+a-B I cos2m + aO,cos3m+aD 1 cos4?w+.... 
y=bsinv—bAsinm + &Bsin2m+6Csin3m+6Dsin4m + . . . . 
r=a(l— ecost))=a[l-|-i6 2 — eA,cosw— cjB,cos2»n— eOiC0s3»» 

— eZ),eos4m+....]. 

126. Proposed by J. SCHEFFER, A. M„ Hagerstown, Ha'. 
The declination of a certain fixed star if 12° 40' . Its altitude was observed one day 
to be 16° 40' . Three hours and twenty-four minutes later it was found to be 40° 20'. Find 
ihe latitude of the place of observation. 



